Visceral pain and public speaking stress: neuroendocrine and immune cell responses in healthy subjects.
Whereas responses to psychological stressors are well-characterized, little is known regarding responses to painful visceral stimuli. We analyzed the emotional, cardiovascular, neuroendocrine, and cellular immune responses to painful rectal stimulation and psychological stress in healthy individuals. Eleven healthy subjects were studied in three conditions on separate days: painful rectal distension, public speaking stress, and rest. Blood was drawn for endocrinological and immunological analyses; heart rate and blood pressure were measured continuously; state anxiety was assessed with a questionnaire (STAI-S). Anxiety scores were highest in the rectal distension condition. This was evident following rectal distension (mean STAI-S scores: 44.2+/-3.5 post-distension vs. 36.6+/-3.8 post-speech, p<.05), but anxiety was also elevated at baseline (41.6+/-3.9 vs. 32+/-3.2 recovery, p<.01). This anticipatory effect was reflected by elevated baseline cortisol (p<.05) and baseline ACTH (p<.01) levels, as well as circulating lymphocytes and lymphocyte subsets, including decreased basal CD3+CD4+ cells (p<.05) and increased CD16+CD56+ cells (p=.06) compared to rest. Both public speech and rectal distension induced cardiovascular activation, but the effect was more pronounced following rectal distension (+63.8+/-9.4 mmHg in response to distension vs. +36.4+/-6.2 mmHg in response to speech for systolic BP, p<.05). Different response patterns were also observed in the distribution of circulating leukocytes and lymphocyte subsets, including CD16+CD56+ cells (p<.05). An acute visceral pain stimulus causes profound emotional, neuroendocrine, and immune cell responses, which are markedly affected by anticipatory anxiety. These findings may have implications for conditions associated with visceral hyperalgesia.